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Executive Summary

EPA Region 8 has conducted a second five-year review of the remedial actions implemented at
the Sand Creek Industrial Superfund Site (Site) located in Denver and Adams Counties,
Colorado.  The review was conducted from July through mid-September 2000.  The results of the
five-year review indicate that the remedy is expected to be protect ive of human health and the
environment.  Overall, the landfill cover and landfill gas extraction systems are operat ing and
functioning as designed.  Groundwater monitoring data suggests that the contaminated
groundwater underlying the Site has remained within site boundaries.  A few deficiencies that do
not immediately impact the protectiveness of the remedy were identified.

The review of system operations included the only Operable Units (OUs) requiring Operat ion and
Maintenance:  OUs 3/6 (i.e. landfill) and OU 4 (i.e. site-wide groundwater).  OUs 1, 2 and 5 are
complete and protective of human health and the environment.

The remedy at OUs 3/6 is expected to be protect ive of human health and the environment.  The
landfill cover was found to be in good condition.  No significant effects of burrowing animals and
erosion were observed.  The soil cover was thorough and abundant.  The security chain and lock
on the gate were cut on three different occasions.  More aggressive oversight  by the Potentially
Responsible Parties’ contractor will be needed.  Repair of damage to the perimeter fence
surrounding the landfill is scheduled for completion by the end of the year.

The landfill gas extraction system is being operated on a relatively constant basis, except for
periodic shutdowns to facilitate routine maintenance activities.  Low points in sub-header lines
caused by differential landfill settlement are restricting drainage from the sub-headers to the
condensate sumps, thereby creating intermittent gas flow blockage in the system (not significant
enough to cause automat ic shutdown).  Adjustments have been made, but the problem will be
further addressed by the end of the year.

The remedy at OU 4 is expected to be protective of human health and the environment. 
Groundwater sampling data suggests that the contaminated groundwater underlying the Site has
remained within site boundaries.  One well northeast of and within the Site contained contaminant
concentrations above remediation goals.  At this time, the contamination is thought to be from
another source.  EPA and CDPHE will be closely looking at the recently completed groundwater
remedy at the adjacent Chemical Sales Company Superfund Site to determine the potential
impact, if any, on the well.  The area is served by a municipal water supply.     
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Five-Year Review Summ ary Form

SITE IDENTIFICATION

Site name (from WasteLAN):  Sand Creek Industrial Superfund Site

EPA ID (from WasteLAN): COD980717953

Region: 8 State: CO City/County: Commerce City/Adams County

SITE STATUS

NPL status: G Final W Deleted G Other (specify) 

Remediation status (choose all that apply):  G Under Construction  W Operating  G Complete

Multiple OUs?   W YES  G NO Construction completion date:  September 29, 1994

Has site been put into reuse?  G YES  W NO

REVIEW STATUS

Reviewing agency:   W EPA  G State  G Tribe  G Other Federal Agency 

Author name: Armando Saenz

Author title:  Remedial Project  Manager Author affiliation:  EPA Region 8

Review period: July 2000 to September 2000

Date(s) of site inspection: 2/16/2000, 9/11/2000

Type of review: W Statutory

G Policy (G Post-SARA   G Pre-Sara   G NPL-Removal only
G Non-NPL Remedial  Action Site   G NPL State/Tribe-lead

G Regional Discretion)

Review number:  G 1(first)  W 2 (second)  G 3 (third)  G Other  (specify) 

Triggering action:
G Actual RA Onsite Construction at OU # ___ G Actual RA Start at OU# ___

G Construction Completion W Previous Five-Year Review Report

G Other (specify)   

Triggering action date (from WasteLAN): 9/20/95

Due date (five years after triggering action date): 9/20/00
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Five-Year Review Summ ary Form

Deficiencies:

Four general deficiencies were identified:

C Low points in sub-header lines of the landfil l extraction system caused by differential
settlement.

C Damage to perimeter fence surrounding landfill.

C Security chain and lock on landfi ll gate cut on three dif ferent occasions.

C One well northeast of and within the Site contained contaminant concentrations above
remediation goals.

None of these deficiencies currently cause the remedy to be not protective.

Recommendations and Follow-up Actions:

With EPA oversight , the corresponding recommendations/fol low-up actions are as fol lows:

• Responsible parties via KRW Consulting will need to locate the partial blockage and make
necessary adjustments/repairs by December 31, 2000.

• Responsible parties via KRW  Consulting will need to repair fence by October 31, 2000.

• Responsible parties via KRW Consulting will need to oversee the gates more aggressively till
December 31, 2000 at which time, normal oversight can continue.

• CDPHE and EPA will need to look for the potential impact, if any, of  the construction
completion and operation of the adjacent Chemical Sales groundwater remedy on the
contaminated well.  Af ter three groundwater sampling events, CDPHE and EPA will convene
to discuss results and options for action for the well.   It should be noted that the area is served

by a municipal water supply.     

Protectiveness Statement(s): 

OUs 1, 2 and 5 are complete and protective of human health and the environment.  OUs 3/6 and 4 are
expected to be protectiv e of human health and the env ironment, and immediate threats have been
addressed.  The landfill cov er and landfill  gas extraction systems are operating and funct ioning as
designed.  Groundwater monitoring data suggests that the contaminated groundwater underlying the
Site has remained within site boundaries.
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Sand Creek Industrial Superfund Site

Second Five-Year Review Report

I. Introduction

EPA Region 8 has conducted a second five-year review of the remedial actions implemented at
the Sand Creek Industrial Superfund Site located in Denver and Adams Counties, Colorado.  This
review was conducted from July through mid-September 2000.  This report documents the results
of the review.  The purpose of five-year reviews is to  determine whether the remedy at a site is
protective of human health and the environment.  The methods, findings, and conclusions of
reviews are documented in five-year review reports.  In addition, five-year review reports ident ify
deficiencies found during the review, if any, and identify recommendations to address them.

This review is required by statute.   EPA must implement five-year reviews consistent with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP).  CERCLA §121(c),
as amended, states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such remedial
action no less often than each five years after the initiation of such remedial action to
assure that human health and the environment are being protected by the remedial action
being implemented. 

The NCP part 300.430(f)(4)(ii) of the Code of Federal Regulations (CFR) states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that  allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action.

This is the second five-year review for the Sand Creek Industrial Superfund Site.  The triggering
action for this review is the completion of the first five-year review on September 20, 1995.   Due
to the fact that hazardous substances, pollutants, or contaminants remain at  the site above levels
that allow for unrestricted use and unlimited exposure, another five-year review is required.
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II. Site Chronology

1940s - Well located on nearby property found to contain gasoline. 

1961 - C.H. conducts earliest documented investigation of contaminated groundwater.

November 8, 1976 - C.H.  memo associates Shell Chemical to acids in ponds at Site.

1977 - Two explosions that kill two men and injure five others, are traced to landfill.

1982 - Groundwater samples, near the refinery property, contains VOCs..

December 30, 1982 - Site proposed for listing on the National Priorities List (NPL).

September 8, 1983 - Final Listing on NPL.

November 13, 1987 - Baseline Risk Assessment.

March 4, 1988 - Site-wide Remedial Investigation/ Endangerment Assessment.

September 29, 1989 - Record of Decision (ROD) OU1.

September 28, 1990 - ROD OU5.

June 30, 1993 - ROD OU2, “no further action“ alternative.

June 30, 1993 - ROD OU3/6.

September 8, 1993 - Explanation of Significant Differences OU1.

September 8, 1993 - ROD Amendment OU5.

April 7, 1994 - ROD OU4.

September 29, 1994 - Preliminary Site Close-out Report.

September 20, 1995 - First Five-Year Review Completed.

January 11, 1996 - Final Close-out Report.

December 20, 1996 - Deletion from NPL.  
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III. Background

Location.  The Sand Creek Site is located approximately 5 miles northeast of downtown Denver,
Colorado in a heavy industry area.  It resides partly within the City of Denver in Denver County,
and partly within Commerce City in Adams County.  The Site occupies about 550 acres, of which
approximately 300 acres comprises the area affected by remediation efforts.   The study area is
bounded on the north by Sand Creek, on the south by 48th Avenue, and on the east by Ivy Street
and the eastern extent of the 48th and Holly Landfill.  The western boundary is approximated by
Dahlia Street, Colorado Boulevard and Vasquez Boulevard.  See Figure 1.

Land Use.  Land use near the Site is primarily industrial and includes trucking firms, petroleum
refining operations, chemical production and supply companies, warehouses, and small businesses. 
The Site and properties adjacent to the Site are zoned for light and heavy industrial uses.  Fifteen
residences, approximately 25 people, are located within a one-mile radius of the Site.  The
daytime population reaches several hundred because of the local businesses and industrial nature
of the area.

The United States owns or controls property in the vicinity of North Dahlia Street.   It owns a
portion of a warehouse known as the Matteson warehouse and has the ability to control the sales
of two parcels of property adjacent to the Matteson warehouse.  The two parcels total 11.5 acres. 
The United States also owns a 56 acre parcel of land known as the Colorado Paint property.  The
parcel is part of the 48th and Holly Landfill.  These properties are zoned for industrial use.

Site History.  Four sources of contamination (all currently inactive) are known at the Site:  the
Colorado Organic Chemical Company (COC) property, the L-C Corporation (LCC)
property, the Oriental Refinery property, and the 48th and Holly Landfill (Landfill) .  COC
manufactured pesticides beginning in the 1960s and intermittently through 1984.  There was a
serious fire at the COC property in 1968.  In 1974 the Tri-County District Health Department
cited COC for unsatisfactory waste practices and unsatisfactory worker safety conditions.  

The LCC property has been used for industrial purposes since 1948.  In 1968 LCC contracted
with Shell Chemical Company to use the property for storage and neutralization of spent acidic
wastes from Shell's herbicide chemical plant at the Rocky Mountain Arsenal.  In 1974, livestock
that strayed onto the property contracted severe chemical burns from contact with the acid pits.  

The Oriental Refinery property was the site of a fire in 1955 which resulted in the release of
approximately 48,000 gallons of refined petroleum products.  

At the Landfill, waste disposal operations were conducted between 1968 and 1975, during which
time, demolition and domestic refuse were accepted.  In 1977, two explosions, that killed two
men and injured five others, were traced to the migration of methane gas from the Landfill. 
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The Colorado Department of Public Health and the Environment (CDPHE), formerly known as
the Colorado Department of Health (C.H.), and a variety of local agencies began intensive studies
of the Site contamination about the mid-1970s.  EPA involvement began around 1980.  Because
of the serious environmental hazards at the Site (landfill gas, pesticides, refinery wastes, etc.), it
was designated as a Superfund site and proposed for inclusion on the National Priorities List
(NPL) on December 30, 1982.  The final date for NPL listing was September 8, 1983.

A Site-Wide Remedial Investigation (RI)/Site Characterization Report for the Sand Creek
Industrial Superfund Site was completed on March 4, 1988.  Sampling and analyses in 1987
detected more than 75 compounds in the Site's soil, groundwater, and surface water. Of the 75
compounds initially detected, 20 were designated as contaminants of concern, including volatile
organic compounds (VOCs), pesticides, and heavy metals.  

Eventually, because of the complex nature of the Site, it was divided into six study regions known
as operable units (OUs).  The OUs are described in Table 1.  Also see Figure 1.

Operable Units 1, 2, 4, and 5 are Fund lead, meaning that the cost  of cleanup is being paid by the
Federal Trust Fund ("Superfund").  Operable units 3 and 6 are Potentially Responsible Party
(PRP) lead, meaning that the cleanup is being funded by private sources.  OUs 3 and 6 also
address the same geographical area (i.e. the landfill) and were addressed in one ROD.  

Table 1:  Location and Description of Sand Creek Operable Units

OU Location Description

#1 COC Property Contaminated Buildings and Deep Soils

#2 LCC Property Acid Pits

#3 Landfill Soils, Groundwater, Surface Water

#4 Groundwater Site-Wide

#5 COC Property Surface and Shallow Soils

#6 Landfill Methane Gas

Subsequent to the Site-Wide RI, some additional investigation and characterization was
necessary, resulting in several RIs and Feasibility Studies (FSs) for individual OUs (Table 2). 
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Table 2:  Sand Creek RI/FS Documents subsequent to the Site-Wide RI.

OU Document Date

#1 Final Draft Feasibility Study January 13, 1989

#1 Feasibility Study Addendum July 20, 1989

#2 Final Remedial Investigation Report December 8, 1992

#3/#6 Revised Final Remedial Investigation Summary Report June 3, 1992

#3/#6 Final Focused Feasibility Study Report March 19, 1993

#4 Remedial Investigation Report September 1993

#4 Final Feasibility Study February 7, 1994

#5 Feasibility Study August 8, 1990

Site Hydrogeology.  In general the groundwater beneath the Site flows north towards Sand Creek.
The OU 4 Remedial Investigation utilized a multi-aquifer concept as the basis for the groundwater
flow model.  The model defines three hydrost rat igraphic units in hydraulic communication with one
another, designated as Aquifer 0, Aquifer 1, and Aquifer 2 (See Figures 2 and 3).

Aquifer 0 underlies the eastern portion of the study area, and consists primarily of sand with
interbedded, discontinuous layers of silt, clay and gravel.  Aquifer 0 is separated from the other two
aquifers by a discontinuous clayey strata designated Clay Layer 0.  Aquifer 1 underlies the northwest
portion of the Site beneath the Oriental Refinery property and portions of the COC and L.C.
Corporation properties.  It is composed of stratified sand and gravel.  It is separated from Aquifer
2 by discontinuous Clay Layer 1.  Aquifer 2 underlies most of the Site, consisting of a thick layer of
sand and gravelly sand with interstitial clay and clay lenses.  Depth to water in Aquifer 2 ranges from
4 to 68 feet below ground surface, increasing in depth from north to south across the Site.  

IV. Remedial Actions

Remedy Selection

The primary objectives of the response actions at the Sand Creek Site were to protect human health
and the environment and to return the site to industrial land use.  These objectives consisted of the
following four primary goals:
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• to reduce the risk to industrial workers exposed to soil through ingestion or inhalation
so that they would not suffer health problems;

• to ensure that a child walking or playing while trespassing onto the Site would not
have health problems resulting from area soils;

• to ensure that gases generated from the Landfill would not migrate off-site and cause
explosions or otherwise endanger health; and,

• to reduce the contamination source area for groundwater absorption so that “potential
groundwater use”would be possible.

Operable Unit 1 (OU 1).  The selected remedy for OU 1 contained the following four  components:

• demolition and disposal of contaminated buildings and tanks;
• excavation, incinerat ion, and disposal of soils with Halogenated Organic Compound  (HOC)

contamination levels greater than 1000 ppm;
• backfilling of excavated areas with clean soil; and 
• Soil Vapor Extraction (SVE) treatment of subsurface soils contaminated with Volat ile

Organic Compounds (VOCs).  

(The subsurface soils are located at depths from five feet to the level at which groundwater is
encountered, generally 12 to 20 feet.)

A ROD for OU 1 was signed on September 29, 1989.  Subsequently, an Explanation of Significant
Differences (ESD) for OU 1 was signed on September 8, 1993.  Other than an estimated 1,000 cubic
yards (cy) of surface soils highly contaminated with HOCs, OU 1 remediation focused on treatment
of subsurface soils.  The OU 1 ROD specified that remediation of the surface and shallow soils
contaminated with less than 1,000 ppm HOCs (estimated at the time of the signing of the OU 1 ROD
to be 38,000 cubic yards) would be addressed by the creation of an additional operable unit, OU 5.

The remedial act ion object ives identified in both the September 1989 ROD and September 1993 ESD
consisted primarily of treatment of HOC-contaminated surface soils through excavation and
incineration, and t reatment of VOC-contaminated subsurface soils through SVE.  Treatment of soils
was undertaken to reduce the health risk to industrial workers and children exposed to soil through
ingestion or inhalation and to reduce the contamination source area for groundwater absorption. 

Operable Unit 2 (OU 2).  The acid pits on the LCC property were neutralized on three occasions
in the late 1970s and early 1980s.  Because of these cleanup activities, and low levels of contaminants
of concern at OU 2, no significant risk to human health or the environment existed in this area of the
Site.  Therefore, a "no further action" alternative was adopted as described in the June 30, 1993 ROD
for OU 2. 
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Operable Units 3/6 (OUs 3/6).  The ROD for OUs 3 and 6 was described in a single document (June
30, 1993) since OUs 3 and 6 are both associated with the 48th and Holly Landfill. The selected
remedy for OUs 3/6 contained five primary components:

• extraction and treatment of the Landfill's methane gas using the Landfill Gas-Extraction
System (LFGES); 

• maintenance of the Landfill's soil cover system and LFGES with improvements as required;
• maintenance of the area's perimeter fence and warning signs;
• implementation of additional institutional controls as necessary; and 
• implementation of periodic site reviews and a monitoring program for groundwater and

methane gas.

Prior to the writing of the ROD, some cleanup activities had been completed at the Site.  In 1991,
the Landfill was fenced with the installation of the LFGES; in 1992, the Landfill was improved and
depressed areas filled and graded.  The remedial action objectives identified in the June 1993 ROD
consisted primarily of methane gas removal, institutional controls, and monitoring.  These act ions
were undertaken to reduce the health risk to industrial workers and children exposed to soil through
ingestion or dermal contact,  to reduce the contamination source area for groundwater absorption, and
to ensure that gases from the Landfill would not migrate off-site and cause explosions or otherwise
endanger health.

Operable Unit 4 (OU 4).  The selected remedy for OU 4 contained three primary components:

• quarterly groundwater and semi-annual surface water monitoring to ensure that OU 4
contamination does not impact Sand Creek or downgradient aquifers at some future date; 

• removal of the recoverable portion of the Light Non-aqueous Phase Liquid (LNAPL) plume
by Dual Vapor Extraction (DVE) and transport of the recovered LNAPL to an off-site
recycling facility; and, 

• institutional controls to minimize exposure to contaminated groundwater by limiting
groundwater usage to non-domestic purposes and preventing any usage of highly
contaminated groundwater.

The remedial action objectives identified in the April 7, 1994 ROD consisted primarily of institutional
controls and monitoring.  These act ions were undertaken to prevent ingestion of potentially
contaminated groundwater, to ensure contamination does not impact Sand Creek, and to monitor
groundwater quality so that future groundwater use would be possible.  Groundwater contamination
was addressed through remediation of the contamination source areas, namely the soils in OUs 1, 3,
and 5.

Operable Unit 5 (OU 5).  The selected remedy for OU 5 contained four primary components:

• excavation and on-site treatment of contaminated surface and shallow soils (those soils
located from the surface to a depth of 5 feet) using Low Temperature Thermal Treatment
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(LTTT) with collection of contaminants on activated carbon; 
• off-site regeneration of spent activated carbon; 
• backfilling of excavated areas with treated soils; and 
• revegetation of the area to minimize erosion and dispersion of soil.

A ROD for OU 5 was signed on September 28, 1990.  An amendment to the ROD was signed on
September 8, 1993.  The target cleanup goals identified in the ROD Amendment were determined
based on sampling efforts performed during November, 1992 (Phase 3 sampling) and described in a
3 volume Sampling and Analysis Report, March 31, 1993.  A Risk Analysis (May 11, 1993) was
prepared which calculated risk based on the 1988 Risk Assessment exposure scenarios and the new
sampling data.  The target levels defined in this Risk Analysis were modified after EPA and C.H.
(now CDPHE) decided to add an inhalation exposure pathway to the risk analysis calculations.

The initial estimate from the Site-Wide RI was that 38,000 cubic yards (cy) of surface and shallow
soils would need remediation. Based on additional detailed and comprehensive sampling efforts
(primarily, the Phase 3 sampling), areas initially thought to be contaminated were found not  to have
contamination that presented any health risk.  Therefore, the estimate of soil volume which would
require treatment was reduced since these areas did not need remediation. This subsequent sampling
reduced the estimate from 38,000 cy to 14,000 cy, and then from 14,000 cy to 8,000 cy as stated in
the OU 5 ROD and ROD Amendment.

The September 1990 ROD and December 1993 ROD Amendment focused on the treatment of
surface and shallow soils contaminated with pesticides, metals and VOCs.  The remedial action
objectives were to reduce the health risk to industrial workers and children exposed to soil through
ingestion or inhalation and to reduce the contamination source area for groundwater absorption.

A summary of the contaminants of concern and the remedies selected for the individual OUs at  the
site is shown in Table 3. 

Table 3:  Contaminants of Concern and Selected Remedies for Sand Creek OUs

OU Contaminant(s) of Concern Selected Remedy

#1 Pesticides above 1,000 ppm Excavation/Incineration

Volatile Organic Compounds Excavation and Soil Vapor Extraction

#2 None No Further Action

#3/6 Volatile Organic Compounds Capping, Institutional Controls, and
Monitoring

Metals Capping, Institutional Controls, and
Monitoring
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Methane Gas Landfill Gas Extraction System

#4 Volatile Organic Compounds Institutional Controls and Monitoring

Pesticides/Herbicides Institutional Controls and Monitoring

Metals Institutional Controls and Monitoring

CPMSOa Institutional Controls and Monitoring

#5 Pesticides/Herbicides Excavation and Low Temperature Thermal
Treatment

Metals Excavation and Low Temperature Thermal
Treatment

a.  CPMSO = para-chlorophenylmethylsulfone

Remedy Implementation

Operable Unit 1 (OU 1).  An EPA approved Final Remedial Action Completion Report
(RACR), dated September 20, 1995 documents that the remedial action for OU 1 was completed
in accordance with the requirements of the September 29, 1989 ROD and September 8, 1993
ESD.
  
The remedial actions at OU 1 consisted of three primary tasks:  demolition and disposal of
contaminated buildings and debris, excavation and incineration of highly contaminated soils, and
soil vapor extraction (SVE) treatment of subsurface soils.

Between August 1991 and April 1992, EPA removed approximately 2,500 tons of material
including three buildings, four rail cars, twelve storage tanks, and other debris.   Prior to disposal,
waste was characterized and then disposed in appropriate permitted landfills.  

The ROD and ESD both estimated that approximately 1,000 cubic yards of highly contaminated
soil would need to be excavated and incinerated.  Field sampling and analysis performed during
the remedial design phase for OU 1 determined that only about 7 cubic yards of material were
contaminated above the ROD/ESD action levels.  A total of 18,397 pounds of soil was excavated
and sent off-site for incineration.

Between September 1993 and April 1994, EPA utilized SVE to remove over 176,000 pounds of
volatile organic compound (VOC) contamination from the OU 1 soils, of which approximately
3,250 pounds were targeted contaminants of concern for OU 1.  Catalytic oxidation (which
destroyed the VOCs with 98.8% efficiency) was used as the pollution control equipment for the
VOCs.  The spent catalyst (2,400 pounds) from the catalytic oxidizer was disposed offsite in a
permitted facility.
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Operable Unit 2 (OU 2). No further action was necessary for OU 2 (See previous section). 

Operable Units 3/6 (OUs 3/6).  On August 15,  1990, EPA signed an Unilateral Administrative
Order (UAO) for a removal action for OU 6 which became effective August 25, 1990 (Docket
No. CERCLA-VIII-90-20).  The UAO addressed risks associated with gaseous emissions from
the Landfill. On December 24, 1990, EPA issued an Action Memorandum for an Enforcement-
Lead Removal Action. The Action Memorandum required the installation and operation of a gas-
collection system, and installation and maintenance of a security fence and a vegetative cover for
the Landfill. 

The Final Design Submittal for a Landfill Gas-extraction System (LFGES) for OU 6 was
approved by EPA on January 28, 1991.  The LFGES system involves collection of gaseous
emissions (primarily methane) through underground piping, combustion of the gases in an
enclosed flare system, and collection and disposal to a Publically Owned Treatment Works
(POTW) of the condensate produced in the process. 
 
An EPA approved Final Removal Action Report for OU 6 (October 31, 1991) documents that  the
removal action was completed in accordance with the requirements of the Action Memorandum. 
In addition, any modifications to the constructed LFGES from the Final Design Submittal are
described in the Final Removal Action Report.  The LFGES system began operating on May 31,
1991. 

An EPA approved Final Remedial Action Completion Report (RACR), dated November 22, 1994
documents that the remedial action for OUs 3/6 was completed in accordance with the
requirements of the June 30, 1993 ROD.  The RACR and all remedial actions were completed by
Potentially Responsible Parties (PRPs).

The first requirement of the ROD was to continue operation and maintenance of the Landfill Gas
Extraction System (LFGES) installed by the PRPs in 1991 under an August, 1990 Unilateral
Administrative Order (UAO) for a removal action for OU 6.  Since the LFGES began operation,
condensate is discharged in batches after analysis is performed in accordance with waste water
discharge permit #S0330-1 and EPA.  Operation of the LFGES may be modified or terminated
only with the approval of EPA, provided gas monitoring indicates that methane concentrations are
below levels of regulatory concern.

In addition to methane gas removal, the ROD requires institutional controls.  In 1991, the PRPs
installed a three-strand, smooth-wire fence around the perimeter of the Landfill.  To deter access
to the Landfill, the fence holds warning signs identifying hazardous conditions. In 1992, the PRPs
implemented a soil cover improvement program for the Landfill.  The program addressed erosion,
poor drainage, and lack of vegetative cover via fill placement, erosion control, and reclamation. 
Approximately 62,000 cubic yards of fill were placed, graded, and compacted for Landfill cap
maintenance.  Gullies, trenches, and depressions were corrected. Revegetation and reclamation
activities were performed over approximately 30 acres of the Landfill. 
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Continued monitoring of Landfill gas and groundwater was required by a Unilateral
Administrative Order (UAO) for Remedial Design/Remedial Action, effective January 31, 1994. 
Landfill gas monitoring (for methane) began in 1991 with the startup of the LFGES.  As the
Landfill is still generating explosive concentrations of methane, the LFGES is needed to mitigate
the potential accumulation of methane in buildings, trenches, utilities, and other structures which
create explosive conditions that threaten public safety.  Groundwater monitoring began in
September, 1994.

Operable Unit 4 (OU 4).  An EPA approved Remedial Action Completion Report (RACR),
dated September 20, 1995, documents that the remedial action for OU 4 was completed in
accordance with the primary objectives specified in the April, 1994 ROD. 

EPA conducted quarterly groundwater and semi-annual surface water monitoring during the
period of September 1994 to September 1995 for OU4.  Because the source areas for
groundwater contamination were remediated under OUs 1, 3, and 5, monitoring was specified as
a primary objective for OU 4 in the April 1994 ROD. 

Another goal identified in the April 1994 ROD was to recover, to the extent possible, a portion of
a light non-aqueous phase liquid (LNAPL) plume located in the northwest portion of the Site. 
The removal was to be accomplished by utilizing Dual Vapor Extraction (DVE). The equipment
used for DVE was fundamentally the same as that used for the SVE treatment of OU 1 soils. EPA
operated the DVE system from October 1994 to April 1995.  During this time, only 1,820 gallons
of LNAPL were recovered, far below the estimated total volume of the LNAPL.  (The total liquid
and vapor LNAPL recovered was 23,110 pounds.)  The data showed that, even with an active
"pump and treat" system, the LNAPL contamination is fairly immobile.  The design and results of
this system can be utilized by EPA in the future if it is determined that the plume is migrating off-
site and containment  measures are necessary.

A second LNAPL plume, comprised of petroleum product,  was found in the southwestern part of
the Site in 1991.  Because it is petroleum based, the plume is not subject to remedial actions under
CERCLA.

Operable Unit 5 (OU 5).  An EPA approved Remedial Action Completion Report (RACR),
dated October 28, 1994 documents that the remedial action for OU 5 was completed in
accordance with the requirements of the September 8, 1993 ROD amendment.  

In August and September of 1993, approximately 3,300 cubic yards of soil were excavated during
the OU 1 RA.  This was done to ensure that all soil contaminated with pesticides and arsenic
above the Site’s action levels had been removed from a portion of OU 1 prior to implementation
of Soil Vapor Extraction (SVE).  An additional 4,954 cubic yards of soil was excavated during
June and July 1994, for a total excavated volume of 8,254 cubic yards.  

Between June 28 and July 29, 1994, the excavated soil was remediated using Low Temperature
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Thermal Treatment (LTTT).  After backfilling with the treated soil, a cover crop was planted to
restore the Site and to help prevent erosion.  

During remedial activities at the Sand Creek Industrial Superfund Site, additional wastes
consisting of buried drums and debris were discovered in the area of OU 5.  As these wastes
posed a high risk, EPA initiated a time-critical removal act ion to respond to the situation.  During
the removal action, additional wastes were encountered and disposed. 

The removal response activity was carried out from October, 1994 to July, 1995.  This activity
consisted of the removal and off-site disposal of:  40 cubic yards (cy) of crushed drums,
approximately 2000 cubic yards of oil contaminated soils, approximately 200 cy of building and
general debris, approximately 230 cubic yards of asbestos and oil contaminated soils, and 40 cy of
RCRA listed waste.  Seven compressed gas cylinders were found on-site, of which six were
vented on-site after appropriate treatment and one was shipped off-site for disposal.  An
additional 600 gallons of Number 6 waste fuel oil was also removed and sent offsite to a recycling
facility.  This area of the site was regraded and reseeded following the completion of all removal
and disposal activities.  A Pollution Report dated September 30, 1995 documents all removal
activities performed and disposition of the wastes sent off-site.  

System Operations

The review of system operations includes OUs 3/6 and OU 4, the only OUs requiring O&M.  OUs
1, 2 and 5 are complete and protective of human health and the environment.

Operable Units 3 and 6 -  Landfill.  O&M tasks related to the landfill consist of:

• O&M of the LFGES
• Maintenance of the soil cover system
• Maintenance of the perimeter fence and signs
• Implementation of an environmental monitoring program 

(landfill gas and groundwater)
• Maintenance of institutional controls
• Conducting periodic site reviews

O&M of the various components of the LFGES is conducted in accordance with the site
operation and maintenance manual and appropriate manufacturer's operations and maintenance
manuals.  The LFGES is operated on a relatively constant basis, except for periodic shutdowns to
facilitate routine maintenance activities.

The soil cover system, perimeter fence, and signs are inspected during each extraction well
monitoring event for the purpose of evaluating the general integrity and condition.  The inspection
includes, but is not limited to, an evaluation of the condition of the vegetative cover, effects of
erosion and burrowing animals, and subsidence.  Reseeding, weed-cutting, fence repair and sign
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repair are conducted, as needed.

Landfill gas monitoring is conducted at least monthly at 28 gas monitoring probes, 75 extraction
wells, and blower building inlet and outlet ports.  Groundwater monitoring in the immediate area
of the landfill is conducted semi-annually to assess, on a continuing basis, the potential impact of
the landfill on the quality of groundwater downgradient of the landfill.  Activities include
collecting water-level measurements, groundwater sampling and well inspection.  See Figures 4
and 5.

OU 4 - Site-wide Groundwater Monitoring.  In cooperation with EPA, the Colorado
Department of Public Health and Environment (CDPHE) conducts ground and surface water
monitoring at the Site on a semi-annual basis.  The scope of work and data collection are outlined
in the Sampling and Analysis Plan for Operation and Maintenance, CDPHE November 1996.  The
overall objectives of the site-wide sampling are to ensure contaminants are not migrating offsite or
contaminating surface water at concentration levels above remediation goals and to monitor
contaminated wells for expected decreases due to natural attenuation.  See Figure 5.

Progress Since the Last Five-Year Review

During the first five-year review, the remedy was found to be protective of human health and the
environment and no deficiencies were noted.  Since the last five-year review,  the Site has been
deleted from the NPL (December 1996).

V. Five-Year Review Process

The Sand Creek Industrial Superfund Site five-year review was led by Armando Saenz, Remedial
Project Manager for the Sand Creek Industrial Superfund Site.  The following team members
assisted in the review:

• Armando Saenz, EPA Remedial Project Manager
• Norval Schoenhals, EPA Superfund Program Assistant
• Ted Fellman, EPA Community Involvement Coordinator
• Charles Kienast, EPA Community Involvement Assistant
• Richard Sisk, EPA Attorney

The five-year review consisted of the following activities: a review of relevant documents;
interviews with representatives of the LFGES operational contractor and CDPHE; review of
ARARS and O&M data; and, site inspections.  A notice that the five-year review was in progress 
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was placed in the local and regional newspapers.  The notice of completion of the five-year report
will be placed in the local and regional newspapers.

VI. Five Year Review Findings

Interviews

The following individuals were contacted in person or by telephone by Armando Saenz as part of
the five-year review:

• Bill Brown, Environmental Specialist, KRW Consulting, Inc. (Interviewed 9/11/00)
• Mary Scott, Project Manager, CDPHE (Interviewed 9/12/00)  

Bill Brown.  Mr. Brown stated that he is not aware of any major issues related to the landfill gas
extraction system, soil cover system and wire fence surrounding the Site.   The most  pressing
problems relate to differential landfill settlement and security.

Low points in sub-header lines caused by differential landfill settlement are restricting drainage
from the sub-headers to the condensate sumps, thereby creating intermittent gas flow blockage in
the system (not significant enough to cause automatic shutdown).  Adjustments have been made,
but he stated that the problem will be further addressed by the end of this year.

The security chain and lock on the gate located at the 50th and Forest entrance were cut on three
different occasions.  On two occasions the unknown party replaced the Site’s lock with their own. 
He stated that KRW removed the illegal locks and replaced them with a Site lock after each
incident.  The chain was replaced with one of higher strength.  He also stated that the Commerce
City Police Department was notified.  

Mary Scott.  Ms. Scott stated that she believed that Site O&M, particularly the site-wide
monitoring program (OU 4), was progressing as planned and that there were no major issues at
this time.

Site Inspection

The Site was inspected on February 16, 2000 and September 11, 2000.  During the site
inspections, remedial systems were inspected.  The inspection evaluated the landfill soil cover, the
landfill gas collection system and site fencing.

The landfill cover was found to be in good condition.  No significant effects of burrowing animals
and erosion were observed.  The soil cover was thorough and abundant.  Small depressions near
wells were noted in the northwestern part of the landfill.  Weeds found along Ivy in February were
not found in September.
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The landfill gas collection system appeared to be operating and functioning properly.  No sign of
damage was noted for the monitoring probes, extraction wells and building area.  No sign of
damage was also noted for the groundwater monitoring wells.

The perimeter fence was cut in a couple of places near the corner of 50th and Forest Street.

Risk Information Review

ARARs identified in the Site’s OU-specific decision documents were assessed in detail.  The
primary purpose of this review was to determine if any newly promulgated or modified
requirements of federal and state environmental laws have significantly changed the protectiveness
of the remedies implemented at the Site.  The ARARs reviewed were those included in the last
five-year review and documented in detail in a September 1995 report entitled Applicable or
Relevant and Appropriate Requirements Analysis for the Sand Creek Superfund Site.

Overall, EPA found no newly promulgated or modified ARARs that would significantly change
the protectiveness of the remedies implemented at the Site.  EPA and CDPHE will continue to
monitor this Site and any future changes or modifications in ARARs will be reported in the next
five-year review.
       
Data Review

OUs 3 and 6 - Landfill.  A review of records and monitoring reports through June 2000,
indicates OUs 3/6 are being operated and maintained as required by the UAO, Final
Workplan/Remedial Design Report and O&M Manuals.

The landfill gas extraction system is being operated on a relatively constant basis, except for
periodic shutdowns to facilitate routine maintenance activities.  Landfill gas monitoring is
conducted at least  monthly for 28 gas monitoring probes, 78 extraction wells and blower building
inlet and outlet sample ports.  Groundwater monitoring in the immediate area of the landfill is
conducted semiannually for 9 groundwater monitoring wells surrounding the landfill.  The
following is an analysis of the most current data:

Landfill Gas Extraction System.  The remedial action objective for the LFGES is to
achieve maximum methane concentrations below 5% by volume, the lower explosive limit
of methane.  The most current data (Appendix A) shows that methane concentrations
were not detected in any of the gas monitoring probes surrounding the landfill, except
GMP 16 where methane was detected in a very small volume, .1% by volume in air, and
only in one sampling.  These results show that  the LFGES is operat ing effectively and
controlling off-site migration of methane.  With the landfill still generating explosive
concentrations of methane, the responsible parties will continue to operate the LFGES. 
Also see Figure 4.
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Landfill Groundwater Monitoring.  The objective of the groundwater monitoring
program is to assess on a continuing basis the potential impact of the landfill on the quality
of groundwater downgradient of the landfill.  The groundwater underneath the Site
generally moves north to Sand Creek.   Analytical data collected during the last landfill
groundwater sampling event were compared with historical data (Appendix B).  For the
nine wells sampled, current analytical results were compared with the historical data to
assess whether a change in conditions (i.e. a significant increase or decrease in
concentrations) has occurred at the wells.  The analytical results for the last sampling
event were compared to the historical maximum detected value for each well.  Also see
Figures 2 and 4.  The evaluation indicates the following:

• At upgradient Wells FIT-MW 3 and L-2 in Aquifer 0 analyte concentrations were
not detected or were less than the historical maximum.  At upgradient Well 
SC-2B in Aquifer 2, the concentration for tetrachloroethene was reported at a
concentration equal to the historical maximum.  However, the historical maximum
of PCE (5ug/l) is quite low.  Because this is such a small value, it is reasonable to
assume that no significant change in concentration has occurred at this well (nor
Wells FIT-MW 3 and L-2) that adversely affects groundwater quality.

• At downgradient Wells L-4,  L-14 and L-15 in Aquifer 0, and SC-5B, SC-9B and
L-3 in Aquifer 2, analyte concentrations were not detected or were equal to or less
than the historical maximum.  As a result, it is reasonable to assume that no
significant change in conditions has occurred at these wells that adversely affects
groundwater quality. 

• At the groundwater discharge to surface location, analyte concentrations were not
detected or were less than the historical maximum.  As a result, it is reasonable to
assume that no significant change in conditions has occurred at this location that
adversely affects groundwater quality.

Because results of groundwater and surface water samples collected from Aquifer 0 and
Aquifer 2 have not shown significant variability over time, it is reasonable to assume that
no change in conditions has occurred in these areas that adversely affects groundwater
quality in these areas.  

  
OU 4 - Site-wide Groundwater Monitoring.  A review of records and monitoring reports
through August 2000, indicates OU 4 is being monitored as required by the Sampling and
Analysis Plan of 1996 and its quality assurance standards.

CDPHE conducts groundwater and surface water monitoring at the Site on a sem-annual basis. 
The overall object ives of the site-wide sampling are to ensure contaminants are not migrating
offsite or contaminating surface water at concentration levels above remediation goals and to
monitor contaminated wells for expected decreases due to natural attenuation.  The following is
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an analysis of the most current data:

Groundwater samples were collected from fourteen groundwater monitoring wells and
two surface water samples were collected from locations within the Site (Appendix C).

Well SC-12A is located in the southwest portion of the Site, upgradient from known
sources of contamination (See Figure 5).  This well was sampled to determine background
levels of contaminants in the groundwater.  Trichloroethene was measured at 2.2 ug/L,
below the Remediation Goal (RG) of 5.0 ug/L.

Four wells located in the area subject to remedial actions under OU 1 and OU 5 were
sampled: SC-6A, SC-7A, URS-1, and URS-21.  As expected, these wells contained the
most significant concentrations of contamination.  Fuel related BTEX (benzene, toluene,
ethylbenzene, xylene) compounds were detected, most likely originating from the release
of refined petroleum products in the Oriental Refinery fire of 1965.  Chlorinated organics
were also measured in these wells, probably released during Colorado Organic Chemical
pesticide production.

Four wells considered to be downgradient of the OU 1/5 source area are monitored to
ensure contamination is not migrating off-site at levels above the RGs.  These wells are
SC-17A, SC-3R, RW-1 and RW-2.  The lack of contamination in these wells indicates the
groundwater contamination beneath the OU 1/5 area has not migrated to the north, the
predominant direction of groundwater movement.

Four of the groundwater wells monitored, SC-16B, RW-3, RW-4 and SC-21B are located
in the northeast portion of the Site and due to groundwater flow patterns should not be
affected by the OU 1/5 source area.  Well SC-16B contained concentrations of 1,1-
dichloroethene, tetrachloroethene, and t richloroethene above RGs.  The contamination in
this well may originate from the contaminated plume from the adjacent Chemical Sales
Company (CSC) Superfund Site, the landfill, or possibly another identified source.  (Note:
Construction of the Final Site Remedy for the CSC Site was recently completed.  The
remedy addresses contaminated soils and groundwater.)

One groundwater monitoring well, RW-5, is located north of the Site, across Sand Creek
and Interstate 270.  Concentrations of 1,1-dichloroethene, cis-1,2-dichloroethene,
tetrachloroethene, and trichloroethene have gradually declined since the completion of
remedial activities.

Sand Creek was sampled upstream and downstream of the segment expected to be
impacted, if contamination from the Site was to migrate to the creek.  Lack of
contamination indicates the Site is not impacting the creek.

Sampling information suggests that groundwater contamination underlying the Site has remained
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within the OU 4 area.  Sampled wells located near the northern perimeter of the Site and
downgradient of the known sources of contamination, within the Site, contained either no
contamination or levels of contamination well below the RGs.  Surface sampling suggests Sand
Creek has not been impacted by contaminants migrat ing from the Site.  Sampling and trend
analysis will continue in order to monitor the expected natural attenuation of existing
contaminants.

  
VII. Assessment

The following conclusions support the determination that the remedy at the Sand Creek Industrial
Superfund Site is expected to be protective of human health and the environment upon
completion.

Question A:  Is the remedy functioning as intended by the decision documents?

• HASP/Contingency Plan:  Both the HASP and the Contingency Plan (related to the
LFGES) are in place, sufficient to control risks, and properly implemented.

• Implementation of Institutional Controls and Other Measures: Access controls are in
place at the Site including a fence and a warning sign.  The Site fence is in good condition. 
The State Engineer’s Office notifies residents in the area of potential contamination in
groundwater, when drilling domest ic wells. There is no current or planned changes in land
use at the site.

• Remedial Action Performance: The landfill cover system has been effective in isolating
waste and contaminants.  Small depressions (probably from differential landfill settlement)
noted on the cover do not affect the performance or integrity of the cover system.  The
LFGES is operating as required and on a relatively constant basis,  except for periodic
shutdowns to facilitate routine maintenance activities.  All monitoring programs are being
conducted in accordance with all appropriate plans, manuals and reports.

• System Operations/O&M:  System operations procedures are consistent with
requirements.  Difficulties that have occurred with the landfill cover system and LFGES
have been handled properly to date.

• Cost of System Operations/O&M: No operation nor maintenance costs were provided. 

• Opportunities for Optimization:  Given the adequate performance of the LFGES, this
five-year review does not identify a need for optimization at this time. 

• Early Indicators of Potential Remedy Failure:  No early indicators of potential remedy
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failure were noted during the review.

Question B:  Are the assumptions made at the time of the remedy selection still valid?

• Changes in Standards:  No newly promulgated or modified ARARs that would
significantly change the protectiveness of the remedies implemented at the Site were
found. 

• Changes in Exposure Pathways:  No changes in the site conditions that affect exposure
pathways were identified as part of the five-year review.  First, there are no current or
planned changes in land use.  Second, no new contaminants, sources, or routes of
exposure were identified as part of this five-year review.  Finally, there is no indication
that hydrologic/hydrogeologic conditions are not adequately characterized.  Present
contaminant levels in groundwater are consistent with expectations at the time of the ROD
and sampling data suggests that groundwater contamination underlying the Site has
remained within the Site.

• Changes in Toxicity and Other Contaminant Characteristics:   Changes in toxicity and
other factors for contaminants of concern since the time of the ROD do not call into
question the protectiveness of the remedy.

• Changes in Risk Assessment Methodologies:  Changes in risk assessment methodologies
since the time of the ROD do not call into question the protectiveness of the remedy. 

Question C:  Has any other information come to light that could call into question the
protectiveness of the remedy?

No additional information has been identified that would call into question the protectiveness of
the remedy. 

VIII. Deficiencies

Deficiencies were discovered during the five-year review.  None of these are sufficient to warrant
a finding of not  protect ive as long as corrective actions are taken.  The following are the
discovered deficiencies:

1. Low points in sub-header lines of the LFGES caused by differential landfill settlement are
restricting drainage from the sub-headers to the condensate sumps, thereby creating
intermittent gas flow blockage in the system.  The blockage has not been significant
enough to cause automat ic shutdown of the system.

2. Perimeter fence surrounding the landfill was cut in a couple of places near the corner of
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50th and Forest.

3. Security chain and lock on the landfill gate, located at the 50th and Forest entrance, were
cut on three different occasions.

4. One well northeast of and within the Site contained contaminant concentrations above
remediation goals.

 

IX. Recommendations and Follow-up Actions

With EPA oversight, the corresponding recommendations/follow-up actions are as follows:

1. Responsible parties via KRW Consulting will need to locate the partial blockage and make
necessary adjustments/repairs by December 31, 2000.

2. Responsible parties via KRW Consulting will need to repair fence by October 31, 2000.

3. Responsible part ies via KRW Consult ing will need to oversee the gates more aggressively
till December 31, 2000 at which time, normal oversight can continue.

4. CDPHE and EPA will need to look for the potential impact, if any, of the construction
completion and operation of the Chemical Sales groundwater remedy on the contaminated
well.  After three groundwater sampling events, CDPHE and EPA will convene to discuss
results and options for act ion for the well.   It should be noted that the area is served by a
municipal water supply.   

X. Protectiveness Statements

OUs 1, 2 and 5 are complete and protective of human health and the environment.  OUs 3/6 and 4
are expected to be protect ive of human health and the environment, and immediate threats have
been addressed.  The landfill cover and landfill gas extraction systems are operat ing and
functioning as designed.  Groundwater monitoring data suggests that the contaminated
groundwater underlying the Site has remained within site boundaries. 

XI. Next Review

This is a statutory site that requires ongoing five-year reviews.  The next review will be conducted
within five years of the completion of this five-year review report .  The completion date is the
date of the signature shown on the signature cover attached to the front of the report.



26

APPENDICES

Table of Contents

Appendix A - Gas Monitoring Probe Data

Appendix B - Landfill Groundwater Monitoring Data

Appendix C - Site-wide Groundwater Monitoring Data

Appendix D - List of Documents Reviewed



27

APPENDIX A

Gas Monitoring Probe Data



28
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